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(54) THERMISTOR STATE DETECTOR 

(57) Abstract 

PROBLEM TO BE SOLVED: To detect abnormality 
caused on a thermistor for measuring a coil temperature 
of a motor. 

SOLUTION: A coll temperature Is estimated from a 
resistance value of a coil on a three-phase synchronous 
motor 40 and compared with a measured value by a 
thermistor 80. To estimate the coil temperature, first 
an electric angle Is input from an angle detector 142, 
measuring voltage is applied with timing where 
predetermined phase voltage zero-crosses, and a current 
value corresponding to the measuring voltage Is 
measured. In addition, inductance is obtained from the 
detected electric angle, coil resistance is obtained 
from the inductance value and the measured current 
value, and the coil temperature is estimated based on 
the coil resistance value. If an error between the 
estimated coil temperature and the coil temperature 
measured by the thermistor 80 exceeds a predetermined 
value, abnormality occurring in the thermistor 80 is 
determined. 
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maj-r ft a-f /i«tawai#s4: . 

Jl£5&#©k. 

k, «ffiW-5^^3& t aKLfclWE3'f/W««i:S:fl3tt 
LT, «fi^-5X**5^£«^ft1f-5**#» 

Ht*«2] maavamttm^su. friend 

fcltftfflmffi**Otc&ft k # tl33EW«ffl«)«E* iwffi 

aj-r * mm i ssttwr- s x *#jw*aj*it . 

[0001] 

KBWft. 

[00 02] 

fcsswftsarc&fta*. t-^ctax^K^ft^ 

?aS* { it^H^@i. 4 k . a* t ft fc* 

ix**£>ft. Witf. n^l^iSiStc&ftCiktcJ^-C. 

Sfufc 9 . ^-^^HBiiBffiOJSlWgi *iBi Six*: 

JftSrB&WCv^fc. £<J5*-*<?>3-f A'SWaSIEfcli. 
HK£^- 5 X ? V ^*rt ^ ft . 
[00 03] 



mm*-, *-?<o&g#±#Li&#'ftk, ±iaufc± 

Eig-r ft#© £»W ft i k * S M £ ttX v . 
[ -0 0 0 4 ] -9-- 5 X *<0«R£«ai-f* 3fj£ k LT 

itKtT. ^-sx^^ajfeSsmjeiijejaTcftft 

m-Slzli-y- SX^ «0#i?& k fJBJT-T ft *E*fl5r&&qBS5$ 
ftTV^ft #BSB6 4-38 5 28-94MIMr 

k') . WS«ffc:iiV*"Ctt, a^cO^ffllS^-CWfelO 
Jlfl&fcfTSr o fc«^-K±»-r ft JBJK;4J5f^RHP«i-C» ft 
tftt ft ftfc*>£«o± dStfracfcflyiW-ft 

ifcjfi^refi-C**. -tOJHfcCk^T 
J&^fTCiEi&Sixft t<7rcfc 0 . ^-f&uj frX'lt 

ji#^*ai^ft*^#ai4flaE*i6nTv^**»oJt. 

[0005] 43MH<0"^- S^^«JBf»aj««l±. i o 

UtHffi£S¥&U ^:-^<7)3-f^2aS2:S!l^-rft-»f- 

[0006] 

[tsMs-js^ftfc^o^siicfct^-e^ffl • * 

2rafl^-f ft fc»t=R»tfcir- 5^^ <?5«IB*«Kii-r ftlf 

KV$3&kfrt>, WSB3-f A^tfSa«**aj-*-ftn-f7l^ 

^it^UuMfSn-f^Oja^k. i«Et-S^^« 

®5rf1^-rft-9--5X^^®fiJ^Sk SHifei k 5r 
atfcf-ft. 

[0007] J2Lh*D J: 3 C«lSS*ut*»BBo^- 5X 
iOmES-EPJDLT iO^CWKa /W£8lft.ft«aE<^>* 

ft £&tij-r ft . c ^m^tb¥s*^ai L-tzwmm) 
k , frieftjs^tbs^ai k*>£> luterj-r ^ 
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If fa?- 5 Lfc«rB=M ;W&K £Jt& L 

[00 08] Z(DJ:o%:y—$A?immiii$imizJ:ti 

[00 09] *fMB^-5X^«««aa6KK: 

awe, «re«8smftifi#att. msea-f^t=fitt* 
[ooio] ^^ia^figco^-sx^^tb^g 

tha!lfflcomfiE$rflfiE3'f;UCepatrr&)ti6, rMyKCSS 
[00 11] 

H3tt£o3HRwe— *4 o<om^3otmmi L 5 
ofccong^sr^-rsffiia, 

[00 12] 4^ 02 3rfflUT, =IH»t-^4 0 

Hje^aofcHKysofciitfetiuaiw-s^-^. 

6 0t^S. EWPPSOJi, WB(£*AWB5 1~ 
5 5£, ^r-X6 0 lUf^t ^ftj^WS 6 1 , 6 2C«fc9 

[0013] EMFP5 oii, *s:frftteSi8gffl££tT*>*fc 
V^rj^Lfcn-^5 7fr«Rt!5BWUfc*)«)T'*t. 

4ffl5rtf>SS*7 1-74***4. a-^57Sr»SL 
fcflL HI$k«|5 5£ffAU WiUfcci-*5 7«:{R± 
461"*. ic7)«mil«*St?4:-ri»a-^5 7(c{i. * 

[00 143 ^3 LTEWB^S OfcJftK Lfcft, Eft-? 
5 0 (DftfflWX'fo , 3§«S 7 1 ~ 7 4 
*AK55 1 — 5 4*«cSri*ItHorJKiftr4. 

5^3 0 fc»AftWtf:tflBTtt. -ffl«&AS£55 1 , 
5 2K«g-r&2:, <r<0&AB£55 1, 5 214, o-* 



5 7*Jj:tf^-r-^2 0frJl<BB»Md*»jSTr« (0 
3-j£tttg#SB) . 

[0 0 15] HJ&FSOfcaMW-SXf— *2 0»i, n 
5 7 i: PI t < ^l4f£«SWI«<^nR$fr^tt< - 

fct?Wj«SiiT*3 0, H3fc*^J:3fc:. fH2fflc7)-f 
-r-X22£{fi.6. 2iat^5il3tXo 
v h 2 4 KJi, HS&f 3 0 tcEBE«ff*«± S -fr* H5£ 

H^fflO^P h 3 4 &mi-MU hHtfmit>il 

[0016] a^-?3 o&, ^cdxt 1 -^ 2 ozmm 
ztx-mmfeztiz. £©«it, @^-?3-f;u3 2 

£7^-X2 2KSlI]LT[II5g^3 0£^L7tflL -I 
it£^--x 6 0 icffl»ft»t. XiV hJLCS^JBO^ h 
3 4*»U £ft.£M«>W*T£*fc*il5&*-4. JgfcEI 
IS^5 0S:ir-X6 0t0ttS6 1 , 6 2tcJ: DHUkS^ 
taffl^WtSi ktJ: 0 , d<^Hffl|iI^-^4 0(±^ 

[0017] mfe?3 ofm&=f-3<i )V3 ztzws&m- 
mm-? h&m&xx/v-? 57. xr—?2 0£n<m 

»j£$;h.*ttSlEiMlMFP 5 0 $rg*r6ltc«< M£ dtt 
B?t/, IS5g^3 0^IS5£^3^/W3 2fcJ:9^{££ft.-S> 
WfctfEKR^ 5 0 £fi3r|ftjfc:Jt< «i£ qffli: 

HMfiaj (SK4) x-ii, mm^mmui. 9om.<r>n 

[0018] St, :*£BfiM«0=«|S|8J*-* 4 0 fe: 

{±, @2tc^-f-<fcd^-SX^8 0^TXO#(t^ixT 

i-4«Bttf«Bl4 0W(8ttL'C*J»?, -f-SX^8 

o (ct c7)^sfhais« 140 zit-Lxm 

*T & C P U 1 2 0 (CA^ixS . 
[0019] El 1 t£«oT*-^W«iail 0C0 

(u, v, wfi) ^*-^«s6fc««iw**-^«aapj 
PEiss ioo, BfflH w^e-^ 4 o oufflm»S[ iu, v 
i v tj j:vwffi«8t i w*«wttr&«aB«aj» 1 

0 2, 104, 1 06, «KfiUfcUfl«aKI vi&XlfV 

Stsl 10. RIt<mtiJL7t:«Bi[ffl*7 r -f>''^T r -^ 
t=^Ji-ri> 3 «>T^ n^f' < VinvgMs (ADC) 
112, 114, 1 1 6 S HffiHSfrE-^OtfTOW* 

5r^ait- h mmam 142, HfflR^t- ?4o^i 

S£P3 -f ;u 3 2 (CSX 0 #(t ^iifc-t- Sx^80 tc^M 

gii4o, mfe^4)V3 2<r>im.cn>mn*'ntt:o 1 
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f-y/7-f^D7D*./t (CPU) 12 0, HUg^O 

.x^eu 1 2 2*^m^$nT^s. 

[0 0 2 0] mSE- Wk?8lirSl 1 O^iD^Six 
7®m-fZ>mi$.ttt:~>X^& . ifc. *-*€gE$iJffll[II 

i u , i v , i vrnmt>ti& J: a t-^co^ 

3-f/MBk:eaiir^*«E*95J&f-4«E9ttll«l 3 0 
**. *^)ffi*St=Sttfe<i'C^6. CPU1 2 0*^co 

sjwaj***. itf5«Ewan» 130 Kajasjvcfc o . 

=fflHW*-*4 0*>#=M>Mcm2inSft4*E£*W 

2 2tc(i. m i c^us <t a t=» zoo-r-r^iEtt 
a*. 

[002 1] ULh<0«fc«WcSnfc*-^iM«Bai 1 0 
PIW ; £-^4 0SrlE»lL-rv^. USESHEl 5 0&fl!l£ 

5:ItliA^bti-Tl!®l 1 5 0 SraWW* d £ k 
LTfcJrv*. £0>tta&Kl 5 0f£BCaWr&r>. * 
Mi 1 5 0*^^aj^«*{±. -f 1 5 2 tcj: 

E8S1 0 OtiilTOEffilin* l 3 0<?MW»**>T=ffl 
HIJflPe-^OCttteSiT.*. 

R= (El/Iu) - (L/I u ) 

r^.4«»i[ (JUT, uffl*atepfci;> fc>su twa* 

£EEl*ac6nLfcfc*OTUffi1Eeiul:. 4y???y 

[0026] 3*?safiM"C1i. U««BE#0fc3rS 1 # 
fc. SHIffl<0«BEE 1 fcfllilirt-SflWtefcoTV**. U 
fflttEErt* 0 t=«r 4 k S f: tt . U ffl«E^eia#-tfn ? o 

06#ra) . HffllWr-?4 0<0ff±4»*>U 
ffi«E* J 0 fcfc * fc * "C* 9 » 4 ^k*«E E 1 

^rEPjD-rSJlk^T-^l). ^nV^IBEE lti, 10 0// 

sec ^aa^tEPJirr* ^ttu^. 

[00 2 7] A yjfffyxL&lQh&MiBSK&ei 

o or 9 wt^*tfc«jeL^a5t»as* 1 4 2 c j: ot 



[0 02 2] £tf>«fc33r»J*«03IBraJ(8*--*4 

: £-^4 0{i:^-5^^80^ilxTi>0, ZCD^-S. 
X?&0tz£'3XWfe=P=i4j],3 2fOfflK2rail^L-CV^ 

4. *^sfe^iw^-^fiiffli^ai oTii. aTtzmtt 

Jti£-f -§>.I<h(cJ:^>-<:. -fr— S**8 0tf>*JnL tAWC 
[002 3] 04(2. BHRMFE-^OOSNBigBH 
VWffl^c^UgE 1 £x-f •yzmm^ztwx.tz^, 

^ zzizmtiznfii 1 u ( t ) 0»*)>r y^.^ 

L fc: J: 0 5££ 4 jAftj&SF £ ^ . i OiflSgJEg 
Wfc^LfctfM*. HffiHJIB* 
-*4 0£JK£fN&J9rj£<O|IIR (^SOftW-CJiU-VW 
ffiH) fc» H«tB#I^Tm8BHBffl«WEE lSrEPSirt 
ifc.taaiu (t)tt. *EE£ Attn L/C BBC* 

KtF 5 0 c7) d MOTmntz q LT =5r-T« ( 
ft) tci<9s HJS&cO'f y^^yxuigis. 
[0 0 24] 3fflRHH*-^4 0*Hii.*BJg^3>f^ 
3 2 cO#ffl 2: . R LaW0»fca£(tt^4 1 , 
;P3 2tfMtttSRfclOTtc*t- ( 1 ) mzi. OJWJ^i 

(dl/dt) -(1) 

SlILr. iiiS^l/ 1 2 2{ct£fiLT^I>. ic^BBfiR 
^;*Lufc«SW0l:OflMK/ttt£5*LTVV6. 07 1 

^yxff toStMf-/^ 1 .2 2 AtlJ. £W5 

[0028] m®M<vmj±E 1 ^«B#^mgiE 
fit I uS:«J&*-4i:*t:, flflEt*ai»14 2CJ:oTl* 

$,Lfzm5i.ftet:mz'( yy??yxL£#ib&t, z\ 
tit><7)m%i.m.i u k4 y?7 fyxLtZUmttz 

( 1 ) ^{CftX-*-6ifcKJ:r>Tffl£^3'f^3 2^ 
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fc. icoiofc, 3>OHfflBraRjWh&»;h.l4\ >Ic7)^^ 
7J&»fc34vMi«*iiJ&*-S£fcj& I, CS*. 1 2 

2Cli, JJELfc-T— 77H 2 2A<7)fl!2(C. 

^12 2 BtftiHfr&iVCV**. 
[0029] JiLh. U-VW|fflfc:«EE 1 * fflnLTU 

WCPUl 2 0;W&oTUS^-SX?}fc®1$ffi#yi 
yu-f-yfco^rilBH-rs. H9i4. cpui 2 0#H 

»4. 2msec r<h IZ—WfUA vfij Oji.&tcTgS!) 

C 0 0 3 0 ] H9 tSLfcaSMBlftSft.* t. CPU 

12 0li, If-SX^SOtfaBEUra^HB* 
<0«Tl«0AaSfT3 (^f7/S100) . WiZ. ft 
a»iai»14 2!6»<f>iWkSW«SRft5&A*L (Xf 
?7S 110). £<0«SW* ^tf^fc^—^WBWfllEI 
SS 1 0 0*>^>coai^«^i: SrStcUfflmEE* J -fe*n^ox 
-fSjMSV^fcWarU UffimflE#-fe'o?ux-f£i: 
Sfc. U-VWffilfflJctffiMBOlMEElftx^-yrBBR 

mz-mtz, (^f»y7s 12 0). ^;t\ wee io 

ettBB»BB410 0/isecfc-f*. d^i:#Uffl<73«S1E 
ffite^V^^yXLOffilCjSt^g^U CPU 

120(1 wYmmmj±<owia(rmT^^ $y?x\ -e 

13 0). £;h.£tf>*aHlM>«l£t4 v €8fcfciBfs 1 0 2 
^MADCl 1 2{:t7tn^f^^/^L. 
CPUI 2 0l*lfc8^jMfdJ:KJ: , )fi : -3„ 
[0031]^^, Xf'vTS 1 1 0"C8E*i&X,rtf*« 

necomk, xf77s i 2 ota®L?tuffi«a«[i 

si4 0) . w yy?9yxLtmtiiZti&k* z<om 
SrSfc. BBELfcr-^H 2 2 A£#MLTrM 
tK.R£i$.#>Z> (Xf77S 150). ifcfc, 
&tAR<Dmzmz. BBHLfcf-7;H2 2Bi*IL 

T3>r m&st 25- Jt5rr& (x^yTsi60) . 

[0 0 3 2] iiT, ftfcXf-yrSl O0tt-SX 
^8 036»/5>A*UJt3-f/Wia*<^a*eftTli:, X-r-y 
7S160 T**>fc 3 -1* /PiSj^OiigfitT 2 i: C0I£H£ 



rs i 7 o ) . mmmt i tiee«T 2 1 comwimm 

tf±3 5 L # iWtt 1 0 fc /hS v ^ * , -r=5r;b*> , JtSfflT 
2fcW*SBe«T 1 ^BUtafJJELfcvvttJ: O 

^4 0{ia^SI£SrgEfi : -rS. 

[0033] Xf77S 1 7 OiCiSWC, 8l5effiT 1 fc 

is.- ■*-**>^ «^ffiT 2 fcWisuetf t i nmm 

&13&L § vHW: 0 v^t § fc:|±, -9-- 8 0 

o) . m^mmji—^yi^ ^-sx^^HMaawBi 

L, 1f-$X*8 0#jEttfc«iSUSrl^*&fcl4. -9"- 
[0034] &i>. BLhtfMiWrii. -f >^^y^L 
StLfcHSMSjiSK-it^kUfc^ 01 OiZ^tX 

BflBT <? >f >^ ^ yx l t ^ £ z t i> *jmx-h 

[0035]4fc. ±ieHM^JT'{4. U- VWfflHBCBf 

-wuffiBat«EEfcWlnL"CVffl«a*«lsgLfcO, w 
-UVffliaK«EESrBttoLTWffi«a*8!lJgf Sit fc 

[0036] J&4 V*tt % JJEieMfWCli. 
SISfitT l b n ;UiS^oti^ffiT 2 1 oigHS: . ^ 

^8 0#jE#36>S*36»*flBr^4flllSi: JJEK 
*36«<idBt:^8 < «r*«l*l3WBi64><x* t § £14. 1f- 
5X^80 1 « fc JUf L X ^m^tf 

$LtXLio<7)Z\B\m-f&ffif$.tLXi>&\ / \ ttfr 
JJE»awadBt=*S<**«|td3WE«>feix4i:* 

t=t4; iftafej&*L*vMiJa"Fc*orfc, t-s^^so 
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[0037] Ja±KWLfc-9--S^^«JBttaaSB*« 

OJi, ^-SX^SOfcioT*: 

totx^z. fct, v-$ix?8oizm , %tfmLLx 

*J ft* H 9 tf&T L X L & 3 <F> SrUe <* CI t tfX'Z h . 

coo 38] ^satwctt. *-?mmmcvwK 

i 0 , WWBBE^ffiBWfflffl £ fc & k * t=ftWStf)«E 

fcwaiu aueLfc«««iii3E-r*«jSi: txt^t 
[0039] ±iimm\comiz*-?mmm<ow±tf-e 

n 7 o-x-r & k 1= tctt*W*0«ES8tJn Lfc 0 . Hgi&fl; 
ffimSKXaffl* k 6 k # tcit*W§*>*E*fflaiiLTW 

tz LT WtBJflO«E* EPJn LT«S[ffl5:tf-»r * M 

isk'-r s i t hssmxh o , ±ienJS0ij k hiko»*& 

SJMR-b* k Wtf tg0>«E£ EBJirr* k ^ 3 0 
M^k . JHf*3S£:«. k ^oT^^tftktX Lt o . 

[0040] _bjfi LTtSSKflfCtt. HffiHHI*-* 4 0 

isyivt^x.va-wzXiXBfoZti&fi 
K»a»i4 2*«**»iSfctfc3&«, ioi 

ajgak ftj&tftai8£ oraT-m^^r-r £ £ k k lt 



[0 04 1 ] HI Hi. »2ia*0!W^-^M«S«l 

v-$x?wm&mwiZffiz-z>*:-?®m%m.i oa 

^-^WHBSBl 0fcR«O««*#t4fc«>, MA 

immizamt^ztt-?. m,2mw\<r> 

[0 04 2]8fiBUfcJ:3fc:. ^y^^yxuits, 

h z t h , ft i nMM-cii , nmmta^ 1 4 2 1= 

*yxL£88£Ui. ^2HJfi<?ij7:'{±. miHSfi^Jtlsi 
[0043] S52IQS«fc:isv^TJi-f y^^y^Lt 

kLxm^nmRozmmi-h. sMBwtui^ n-a 

cpui2 0(t zcom^neiz^x. zmmmm 
wsizmL. Emmm*:-?4ozmrrz>bmz. & 

mr & . -9-- s ^ ^«matf«stfi ttiwsi/u-f - >- $r 

®»rr-i»i:. foz&lfi>fi:*:-?mm$iSl 0Ac7)feK)«f 

JMBWrfcfflv^WJgoJKSttROW. ^SttJ(tl»Sfii 
^aSSrA^LT. iOiaK{c*Jft*JSiS:«R0**» 
[0044] ZZX\ 4>y7 7yALfrt>W,9ffi0£ 

^hsmi^^xtstrntb, ®i&Ltcmimmmx* 
t±. ts^m-fy^^yxL (Wi.tru-vww 
S»-f y^^yxLu) Sr— atotc*tf>& ; k 35*t:-# 
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<4. ftfx a^STftStft-ccM yffpyxLu, Lv 

*ft«U ^ilSr^^E'J 12 2tl51f 

filto— W£. HI 2fc*-*\ Ismicfc^T. 98WiV- 

vwsm >-^? ? >* tnM&<7)m%<F>mmm.<n— m 
t. *2ietwfc:*$tt4.x*y 1 2 2«, mizmmt 

mk(r>T--Zf)V 1 2 2 A , 12 2 B^mz'f—VlV 1 2 
2C. 1 2 2DSr{®i.Ti50, Ztoott— f)V\ 22 

[0045] si*. u-vwffi^tcmjE^epjDL-c^o 

>f y^^^>^L2*WeL. JfcteV-WUffilfflfcttE 

SrEpJnLT^fTH W^yXL 1 £ill5g-f£>. U-V 

-f ^^^^^.Llfc^rifcEHS^BO^ft* (HA 

A ) f4. fl^ft 0-2 jrOiaTfc/i-^BIf ( « 1 = /9 1 
vy^MM ) (cjg* . I u , I v SrSl^-TS 

«*>Bf£Ttffi&9BniU «E«rfflSnLTi^*IBIfc:i>|jSL 
fcf*SMffimj&»fc. -f^^y^fc^AiifcfcUl: 
Hi OfcSr^idC, #*IBfc»*i5tl8g»Wjgf| 
K*44Tmirrr0*«b&r4.ri:4: LTfcAV*. 
[0046]*fc.Hl 2Cj^UfcHSitlTI4, 
t W >^ 9 t c9W^<4 0 —7t t it ~ 2 it fc "CMS: 
-oT^i**, ttmflli:^ y?7 9y*ti$. #JtWK*4 
0-)ti:sH2)ri;tll-(?)l3R5:ittOTl)6. 

fe-a-c, ffivsKi u, i vfrk&mtoj'yyrfyx 
3 o tmm=F5 oiz&v&wsmzm&zimmz-? 

^CtCioT. HI 2(^-T«J:-3t. t^ft^t-fy 

*> . *S©ft^JT'{4 . 5 2.54 0>BHfc3*lfcfr 

Wfii 2,74 <Z>a®fc. H14#:8 6-892: 

IWtU 3 0 10^5 Ot^attlW^rtRHSR^ 

H»fl;L"0*4. H13J4. RMffE-^OEHepSOfc 
05£? 3 0 f: * . H4fc*fca*Wfc:» # II 

LfcK^Bsrc** . hjr^-s ± ? i=. 0^5 oajkA. 

5 2 *>TWfc:flHtt* 8 6 5 4 <75TfflK 

Ktt*8 8#, ^7 2^ffiCltt#8 7A\ §8fi7 
4«0*fflfc»tt*8 9j&« s *il-eft»»t<9*LTV^4. £ 
aK*«jat4-«0*ABI55 1 , 5 2fc* 
SfSt. EBttft86, 87^MtS*^kffiL^ 

mS£tc0TO4. &1£#8 6, 89cD#£L3r^l 80 
Jg ( 0— >r) G£tt#:8 6, &9<?>ft&t& 1 8 OJg 



[ o o 4 7 ] a*:, m i Bfje^fflmst&j* 

£$A4 k S (=t4ft*M <9 tiffiBTfto TSaBttSfc^ 
«4iBK**<3l«fcWtT^LTLi3fc*>. C<^)« 

a 1 4 tzm t<: . «o -c . «B<o«5M«a»«4hWi*f i 

fi;€:#fflmS[ I u . I v , I wKm**Uf**tf>U1Bft 
a I u ( t ) , VffifS I v ( t ) , WffiUSS I w 
(t) &$*>&ZkifiT*& t >t>J 12 2*««i4R 

[0048] £Lh«K Lfc»23M«OT*-*fflW8S« 

1 0AO»m:o^t, 01 SK^Lfc-t— S^^«fB 

RVfrnnmiuamis-j- yen . <r <w 

ma ^ taoxiiaftfflt«ss»«3ffira«i^-^ 4 0 tegs? 

^i4k 16msecrtfcHIIfoaiiSh 

[ 0 0 4 9 ] m 1 5 C^LfcflffljWfflttSft.* t« CP 
U12014. 4^9^Lfc^-S^^«!Btta»!H 

/u-^-yfciiiaicoMHisrii^T-rs (xf77-s2o 
0) „ ^io. -9-- 5 x?wm.vmsmm\h%mi\s-^- 

wm)V-<j-yx-i,t. x-rvrsi io*=*jv^t. *5feo 
tb»u-^- vo«*«rc«ttis $ tiKmsffi e nmtm. 

£ES:EPJirri.t#(=(4. ^^r-/7"S 1 1 Q-emft&AJi 

wsm&comb<t<7)m<o*:-?n%i®m®s&i o ocoa 

[00 50] Xf77S 1 7 0ti3^r-9--5^^8 0 

Xx-/TS 1 8 0<^)|*fllfflW8»P-f-Vfc*tf LTS* 
t=*tlEMf^* J: Rr^fL 4 . if- 5 x ^ 8 0 *>'Stt*v> 
fc«Bf £14. ^T77S2 1 0 J*lT«5ttStft 

[0051 ] Uffltefctta^ffi^mSMTu 2 * 

(Xf-/7S2 10), mz, U-VWffiBKcW 
^Wtf-aimJEE 1 SX'f -yrBBSW^Pi* (^T77 
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S215). IBKlfflO€ff60flfitctf-aSfflwmESrJPi.-S 

ztx\ u-vwfflBncaEfis«aEttaHfc^4. *z 

o) , s\mmm&.cr>mmmmza»h^m^ i u£ 
siK-rs^aasrtfo (xf77S22 5) . zco&. m 

2. I w2(?)i!K (XT77S 2 3 0, S 2 5 0 ) . ff 
SIffl«EOEpjD (Xf7rS2 3 5, S2 5 5)JoJ:t/ 
^•Wf^^gfEffi I v 3 , I w3c7)il|S (^f7/S24 
0 , S 2 6 0 ) **L-€*^®fUiA I v , A I 

w£«*-$-ftj©I*?T5 (Xf77S245, S2 6 

"C\ Hitf. Xf77S2 5 0-Xf7rS2 6 5l:fc 
[0052] Z.tlt>ffyg.Vdmb. In, A I v , A I wt: 

SEffiIu2, Iv2. Iw2CS^^. CPU120 
Ji^^y 1 2 2Cfc»tS-r— 77H 2 2C£#MgU * 

ftlSAIu, A IV, AIwfcJp^|,«jE5rfi : d^fct 

<k *j . aabfii«&t(oi$v&H(^^4MettSK« iu, i 

v, Iw^fM (^f77S270) . 
[0053] CPU120I1 KXSOttlE* 

(xf 77S280) . £*>*bii±. mawt=tt. jut 

;^vxLu, Lv, Lw^auwcJ: 0 . MviiTK) 
EttLfc-r-?7l'£»8W-* i 1 C J: 0 *46* i: 1 1> 
(C. 1 2 2£:fc(76x-:7VH 2 2D*«HU 

EO«>fy^^yZLu, Lv, Lwa>£>*fJEt"&1t 

imztixi^&mnj >y??>xLu o, lvo, 

L w 0 i: **> £>*lfc =Otf>-f ^ ^ 9 9 V X L 

u, Lv, Lwfc£Jt«LT^;ft.£<^c^ft#koJ: 

^-?i)WmT-&X~hhZti>%z.hix%(m.\ -oco 

£$;h.fc~-3tfW y/;^yxLu, Lv££Jtf8U 

n<?>—r><T)4 y^^y^Lu 0, LwO kjftg^iifc 
Zo^y^^yxLu, LwfcSrJti^Si:^ «fc 
3 J: 3 CLtfc An. 

[0054] :fc*T&*tff» Z<7)£o £#ffl«Sfc&»fc— 



/;H22D^t'j i 2 2tcEitS-frrv^4. f£-5 

ttjESfifcfcSW I u , i v , I wtf- :/;H*w> 
IuO. IvO, IwOfc*itl&LT«SWSS::fctf> <* 

T77S2 80) , 2^— f-yfc&Tt - h. 

[0055] m2mmm<7)^-- $ x*#jmiiamtzi 

ttibt. JBll0ltMt=tJft4SMUclnriT, 

zzmz-tt. w^<o&mx*m^z7-'-?£$im-2>mm. 

[0056] ±IE»2lOtmrt4H ^-5X^c7) 
tiWl*tcoy°ri7' : 7Mz£^XM?T-?Z>z:bb LXhX 

[0057] £Ll5*«W)5l(i«t:oV^T»«L3t36« % 
[0 1 ] 1 ||&WC;fc{t&t-?$lJffilgS 1 

[02] latwtfDfflje^ o*a»iM,«=fflRH«^- 

^40 <7)«jt5-^-T8)TBI2lT'S) h . 
[03 ] IISIfffll^Effllallt-^ 4 0^11^3 

o 1 0^ 5 o t (nm^^t^mmx'hh . 
[04] sat«fc:*jft4=ffliRiM*-d'4 o?mmm& 
$*-tmimx'h&. 

[05 3 W5ME^9«ni+o«ie^tiw»^-f y/?^ 
[06] ^—?cottn.j£bEDm-r&mj±E 1 tcow^s- 

[07] mM0tQm0>4>?7?yALb<rMM'£ 

[08] *-^3-f;pt=tj»t4ats-ajja9tt^)iM* 

TFtfyyx'hh. 

[09 ] m 1 HMMe&fT •£>-?-- S^^^S^ai^^ 
-f-vSr^-T^n— f-^r— ht&l.. 
[010] U-VWBKtEE 1 SrEpjDL^iS^-cr)Uffi 
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[011] wz2mmm<,z&vz*-?®mmsi o ao 

[013] HffiRffl*-^ 0<7)o-^i:X-r-^fcco 
mfl&lGHUhtcKBH LT^rf lit WC£> •?> . 

[014] m2mmmizt5l-f?,^^V l 2 2f*K0t-7" 
;H 2 2 C i: LTE«Lfc«»rafc8«fc0>H«£ 

[01 5] H2HS6W=fc(t^^-5X^*t®RlX«m 

[»-^OiKBJ] 

10, 1 OA-t-^l^g 

2 O-Xf-^ 
2 2'-7--i—X 
2 4-XD.y h 

[01] 



5 1 — 5 4-&Am?5 
5 5— E^tt 

5 7—u—f 

6 O—ir—X 

6 1, 6 2-BR 

7 l~74--^fli 

8 6~8 9--fi&tt#: 

10 2, 1 04, 1 0 6-«3H*ati3 
1 

1 1 2— ADC 
120-CPU 
1 2 

122A, 122B, 122C, 12 2D-T-//P 
1 3 0-mEETCfinS! 

i'4o-aftttimi 

14 2-ftaaaais 
1 5o-«asiai 

15 2-^^-^ 



[02] 



100 



150 



^52 



H I ' ^130 102 104 




10 





































^122A 


^122B 



60- 
61> 



30 

34 ; 20 60 

i^imtMifiiHii 



55' 



T 



a 



IE 



ssss 



1 



on 



^32 
51 
62 
50 



-53 



60 



34 



40 
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(11) 



0-6 22 6 6 



[07] 



[08] 




0 [dog] 




[09] 




QEZ) 



100 



/ 

10A 




ADC 



ADC 



ADC 



f^O u 



CPU 



IE 



















*022A 


^122B 












<022C 





-122 
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[HI 3] 




._J.__.L_, 51 



—It ll^-Jl H ILJ 



51 



(2tc> 



[014] 
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[Hi 5] 



G 



I u 23QE 



u-vwaa 



-S200 



-S210 



-S215 



•S220 



Aru=!u3-fu2 



I v 



SftmStA I v5*£ 

AI v= I v3- I v2 



VS225 
-S230 
-S235 
-S240 
-S245 



S250 



r w2» 



r S260 
S265 



A I w= 1 w3~ I w2 



S27Q 
S280 



END 



